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Description 

This invention relates to a contact adhering method, in which adherends are fastened by means of an adhesive 
which does not contain any solvent and can be cured without any heating process. 
s Conventional solvent elastomeric adhesives (rubber cement) have been easy to fasten adherends, since these 

adhesives do not need that adherends be temporarily kept pressed until they are firmly fastened, and since the adher- 
ends can be fastened in a certain period of time (open time). However such elastomeric adhesives include solvents 
as indispensable components, which are toxic to man and flammable. 

Various efforts and research have been carried out so as to solve the above inconveniences of the conventional 
10 solvent elastomeric adhesives through resorting to such alternatives as (1 ) high solidification, (2) non-use of solvents, 
and (3) use of aqueous contact (aqueous emulsion type) adhesives. However these alternatives are insufficient for 
the following reasons. 

(1) When it is highly solidified to remove the solvent, the adhesive cannot maintain its effective adhesiveness. (2) 
is Use of hot melt adhesives is conceivable in place of the solvent adhesives. The hot melt adhesives are easy to 

use, but should be heated and are difficult to be applied to spacious adherends. (3) Aqueous adhesives are safe 
in the viewpoint of hygiene and non-flammability, but have low contact ability. The aqueous adhesives are appli- 
cable only to water-absorbing adherends such as wood, and take time to be dried. 

20 With a conventional adhering method using a moisture cure type adhesive, the adhesive is applied on a single 

side (single spread) or both sides (double spread) of adherends, and the adherends are fastened so as to cure the 
adhesive. In such a case the adhesive is slow to cure. Even when the adhesive is applied to adherends having a good 
moisture permeability, it will take one or two days for the adhesive to cure under room temperature. In addition, the 
adherends have to be temporarily fastened by certain means. This means the adhering work is very troublesome. 

25 When fastening adherends without moisture permeability such as steel sheets, the adhesive takes time to cure, which 
makes the work even more troublesome. 

The present inventors have paid attention to the phenomenon that the moisture cure type adhesive reacts to 
moisture under room temperature, cures to produce a thin film, and shows tack while producing the thin film. They 
have tried to use the tack of the adhesive, thereby solving the problems experienced with conventional adhering meth- 

30 ods. 

It is therefore an object of this invention to provide a novel contact adhering method. The adhesive used for this 
method is safe from the viewpoint of hygiene and effective for fire prevention since it does not include any solvent. The 
adhesive is of a contact type, which enables adherends to be fastened soon after the adhesive has been applied 
thereto. No temporary fastening is necessary after the adherends are fastened adhesive, which facilitates the adhering 
35 work. In addition, the adhesive is applicable to any adherends since it is not of an aqueous contact type (aqueous 
emulsion type). The adhesive is cured under room temperature and does not need any heating. Different from the 
conventional moisture cure adhesives, the adhesive used in this invention is applicable to adherends which do not 
have any moisture permeability and fastened themselves in a short period of time. 

The above object of this invention is accomplished by a contact adhering method comprising the steps of: 

40 

(a) applying a layer of a moisture curable adhesive composed of (1 ) a copolymer including a reactive silicon group 
whose molecular chain substantially consists of (i) alkylacrylate and/or alkylmethacrylate monomeric units having 
an alkyl group with 1 to 8 carbons, and (ii) alkylacrylate and/or alkylmethacrylate monomeric units having an alkyl 
group with 1 0 or more carbons, and (2) a polymer substantially consisting of oxyalkylene including a reactive silicon 

45 group; to at least one of two adherends; 

(b) maintaining the two adherends in non-contact with each other until the surface of the layer of moisture curable 
adhesive develops tack as a result of exposure to atmospheric moisture; and 

50 (c) fastening the two adherends. 

According to the method, the adhesive layer reacts to the moisture in the air or that supplied forcibly, and becomes 
tacky while forming a thin film on the surface. When the adhesive layer is too thick, the resulting thin film cannot be 
formed uniformly, which will cause insufficient tack and lower the contact ability of the adhesive. 
55 The adhesive comprising the compound disclosed in Japanese Patent Laid-Open Publication No. 112642/1988 

(EP-A-0265929), which is used in the method of the invention, has a good adhesive property (such as tack range). 
The cited Japanese Publication No. 112642/1988 (EP-A-0265929) exemplifies a curing compound, which is composed 
of (1) a copolymer including a reactive silicon group whose molecular chain substantially consists of (i) alkylacrylate 
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and/or alkylmethacrylate monomelic units having an alkyt group with 1 to 8 carbons, and (ii) alkylacrylate and/or alkyl- 
methacrylate monomeric units having an alkyl group with 1 0 or more carbons, and (2) a polymer substantially consisting 
of oxyalkylene including a reactive silicon group. The reactive silicon group represents a functional group including 
silicon which can form cross linking through siloxane linkage. A preferred example of the reactive silicon group will be 
expressed by the general formula (I): 



-si— o 



-S i — X 3 - b 



(I) 



wherein R 1 represents a substituted or unsubstituted monovalent organic group having 1 to 20 carbon atoms, or a 
triorganosiloxy group; X represents a hydroxy I group or a heterogeneous or homogeneous hydrolyzable group; a is 
an integer of 0, 1 or 2; b is an integer of 0, 1, 2 or 3, provided that a is not 2 when b is 3; and m is an integer of 0 to 18. 
A preferable reactive and functional silicon group is expressed by: 
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— Si — X 3 - , 



(II) 



wherein R 1 is as defined in formula (I) and n is an integer of 0, 1 or 2. 

In order to make the adhering method of this invention more effective, the following compounds may be added to 
the foregoing adhesive : vinyl compounds such as a vinylchloride (copolymer, phenol resin compound, petroleum 
resin, terpene phenol resin, a tackifier such as rosin ester resin, preliminarily reacted epoxy resin as exemplified in 
Japanese Patent Laid-Open Publication No. 291918/1988, or acrylate and/or methacrylate compounds such as buty- 
lacrylate copolymer. 

The adhesive used in the method is obtained by mixing 100 parts of any one of the above-mentioned compounds 
with 0.1 to 10 parts of an accelerator. 

The accelerator may be any one of organic tin compounds, acidic phosphates, reactants of acidic phosphates 
between amines, saturated or unsaturated polycarboxylic acid or acid anhydrides thereof, and organic titanate com- 
pounds. 

Examples of the organic tin compounds are dibutyltin dilaurate, dioctyltin dimaleate, dibutyltin phthalate, primary 
tin octylate, dibutyltin methoxide, dibutyltin diacetylacetate, and dibutyltin divarsatate. 

Examples of the organic titanate compounds are titanates such as tetrabutyl titanate, tetraisopropyl titanate, and 
triethanolamine titanate. 

If necessary, the adhesive is usually added with diluents (phthalate plasticizers such as dioctyl phthalate, butyl- 
benzyl phthalate, plasticizers such as epoxydated soybean oil, solvents such as methanol, ethanol, and toluene, re- 
active diluents), fillers ( heavy calcium carbonate, light calcium carbonate and gluey calcium carbonate, kaolin, talc, 
silica, titanium oxide, aluminum silicate, magnesium oxide, zinc oxide, and carbon black), tackifier (silane coupling 
agents such as amino-silane, epoxy-silane), drip-preventing agents, coloring agents, and antiseptics. 

The adhesive is good in tack formation and storage stability, and hence very effective for the purpose of this 
invention. 

The adhesive is preferably of a one-part type, but also may be of a two-part type. 

The adhesive can be applied to either both sides or a single side of the adherends similarly to the conventional 
contact elastomeric adhesives. According to the method of this invention, the adhesive is very effective when it is 
applied either on a single side or both sides of the adherends. 

The adhesive may be applied by conventional methods such as hands, spatulas, rollers or sprays. 

The adhesive can be heated or moistened so as to increase tack and accelerate curing. 

The tack is formed while the adhesive layer reacts to the moisture in the air and forms a thin film. Therefore if it is 
applied too thickly, the adhesive cannot form a sufficient tacking force (tackiness), and becomes weak in the contact 
ability. It is therefore preferable that the adhesive be applied in the thickness of approximately 1 mm or less so as to 
increase the tack. 
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According to this invention, the adhering method features that the adhering work can be easily carried out by using 
an adhesive which does not include any solvent and is positively cured by using the moisture in the air. In addition, 
although the adhesive is of the moisture cure type, the adherends can be fastened in a short period of time under the 
room temperature, which has been very difficult with conventional moisture cure type adhesives. 

5 

EXAMPLES 

Examples of the adhesives applicable to the method according to the invention are given hereinafter. 

10 Synthesis Examples 1 to 5: 

Acrylate and methacrylate polymers were made according to Synthesis Examples 1 to 5 disclosed in Japanese 
Patent Laid-Open Publication No. 112642/1988 (EP-A-0265929). 

15 



20 



25 



30 



40 



45 



50 



55 



4 



EP 0 442 380 B1 



Table 1 
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Remarks : 

•I: ACRYESTER S by Mitsubishi Rayon Co,, Ltd. 

*2: Alky l me thacry I a te mixed with C| 2 and C| 3 by 

Mitsubishi Rayon Co., Ltd. 

*3: r -me thacry l oxy propyl tr i me t hoxy s i 1 ane 

*4: r -mercap topropy I t r i me thoxy s i 1 ane 

*5: Azobisisobutylonitrile 

*6: r -methacryloxy propylmethyl d i me thoxys i lane 

*7: Mercap topropy 1 me thy 1 d i me thoxy silane 

*8: Measured according to CPC. 

Synthesis Examples 6 and 7: 

According to Synthesis Examples 8 and 9 of Japanese Patent Laid-Open Publication No. 112642/1988 (EP-A- 
0265929), polyoxypropylene having the following group at the molecular end was made. 

Cll, 

(ClUO) zSiCIIzCIUCIUO - 

Examples 1 to 8, and Comparative Example 1 

The adhesive was prepared by mixing the compounds shown in Table 2, and was thinly applied on test pieces of 
a plywood. Under the ambient temperature of 20°C and the relative humidity of 65%, the following items were examined: 
the period of time required for tack to form, and tack intensity. The test pieces were fastened in five minutes after the 
adhesive became tacky, and were left as they were all day long. Then the fixability of the test pieces were checked. 
The results of the test are shown in Table 3. 

The results substantially the same as those of Examples 2 and 3 were obtained when the polymers of Synthesis 
Examples 2 to 5 were used instead of the polymer for Synthesis Example 1 . 
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Remarks : 

*1: The polymer in Synthesis Example 6 

35 

*2: Compound made of the polymers in Synthesis 
Examples 1 and 6 
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3: Compound made of the polymers in Synthesis 
Examples 1 and 7 

4: SILYL 5B25 (a trade name of Kanegafuchi 

Chemical I n d . , Co.* Ltd., a modified silicone 
compound having silyl groups at the molecular 
chain terminals of a main chain of polypropylene 
oxide) 

i: TAKENATE L1003 ( a trade name of Takeda Yakuhin 
Co., Ltd., polypropylene oxide having isocyanate 
groups at the molecular chain terminals) 

: Dibutyltin oxide solution dissolved in equi- 
molar d i oc ty 1 ph tha I a te 

: N- 0 - (aroinoethy 1) amylpropyl trimethoxy silane 

: IIAKUENKA CC-R ( a trade name of Shiraishi 
Kogyo Kaisha, Ltd., surf acc- trea ted cal/cium 
carbona te) 
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Remarks : 

F: EP * 001 ( a trade name of CEHBDINB CO. .LTD., 
an elastomeric epoxy adhesive of 2 part type) 
*G; 8 575 ( a trade name of CEMEDINB CO. , LTD., 
a solvent type chloroprene rubber adhesive) 
Sovent odor: O: none 

x : odorous 

Tack formation; time required for tack to form 

: checked by finger touch 
Tack intensity: ©: strong tack equivalent to 

that of » 575 
O: tack a little weaker than 

that of II 575 
A: tack much weaker than that 
of 8 575 

Adhesiveness: O: Not easy to peel off the fastened 

adherends by hands 
Tack range: time required for the formed tack to 
van i sh 

In each Example, it was easy for the adhesive to fasten the adherends because the adhesive was free from solvent 
and could offer contact adhering. 

The adhesive had good adhesiveness after a one day curing period. 

Examples 9 to 12 and Comparative Examples 2 and 3: 

The adhesive composed of the compounds B and C shown in Table 2 and the solvent elastomeric adhesive # 575 
were applied on a mild steel plate with a thickness of 0.5 mm under room temperature of 20 °C and the relative humidity 
of 65%. The test pieces were fastened in 20 minutes after the adhesive formed tack. The test pieces were checked in 
terms of the fixability immediately after they were fastened. Then the test pieces were left for one day, and were checked 
in terms of the adhesiveness. In addition, the test pieces were fastened by a method which is usually used for a 
conventional moisture cure adhesive. To be more specific, the adhesive made of the compound C was applied to a 
mild steel plate as test pieces. The test pieces were fastened with the adhesive having a thickness of 1 mm. The test 
pieces were checked in terms of the fixability and the adhesiveness after being left for one day The results are shown 
in Table 4. 
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If emarks : 

*G: B 575 ( a trade name of CEHEDINE CO., LTD., 
a solvent type chroloprene rubber adhesive) 
Sovent odor: O : none 

x : odorous 

Fixability: O: Not easy to move the fastened 
adherends by hands 
X: not fixed even after being 

fastened 2 hours (the adhesive 
was not cured) 
Adhesiveness: O: Not easy to separate the 

fastened adherends by hands 
X: Easy to separate the fastened 

adherends by hands (the adhesive 

was hardly cured) 

In each Example, the adhesives were free from solvent odor and showed excellent contact ability and fixability to 
those of elastomeric adhesives. The adherends could be esily fastened without the use of a fixing tool due to the 
excellent adhesiveness. In addition, the adherends were fixed to be movable immediately after they are fastened with 
the adhesive. Although the adhesive is of the moisture cure type, adhesiveness of the fastened adherends were good 
even after the adherends were left as they were for a day at the temperature of 20 °C. The adhesive of Comparative 
Example 2 emmitted a strong solvent odor. In Comparative Example 3 of a conventional adhering method, the adhesive 
could not offer contact ability and required a long time to be cured, and cured poorly after a one day curing period. 

Claims 

1 . A contact adhering method comprising the steps of: 

(a) applying a layer of a moisture curable adhesive composed of (1 ) a copolymer including a reactive silicon 
group whose molecular chain substantially consists of (i) alkylacrylate and/or alkylmethacrylate monomeric 
units having an alky] group with 1 to 8 carbons, and (ii) alkylacrylate and/or alkylmethacrylate monomeric units 
having an alkyl group with 10 or more carbons, and (2) a polymer substantially consisting of oxyalkylene 
including a reactive silicon group; to at least one of two adherends; 

(b) maintaining the two adherends in non-contact with each other until the surface of the layer of moisture 
curable adhesive develops tack as a result of exposure to atmospheric moisture; and 

(c) fastening the two adherends. 

2. The contact adhering method according to claim 1 , wherein the thickness of the layer(s) of the moisture curable 
adhesive is 1 mm or less. 
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3. The contact adhering method according to claim 1 or 2 wherein said reactive silicon group is represented by the 
following general formulae (I) and/or (II): 

S 



-Si— 0 



-Si— X 3 . 



(I) 



wherein R 1 represents a substituted or unsubstituted monovalent organic group having I to 20 carbon atoms, or 
is a triorganosiloxy group; X represents a hydroxyl group or a heterogeneous or homogeneous hydrolyzable group; 

a is an integer of 0, 1 or 2; b is an integer of 0, 1 , 2 or 3, provided that a is not 2 when b is 3; and m is an integer 
of Oto 18; 



20 



25 



— Si— X 3 -« 

wherein R 1 is as defined in formula (I) and n is an integer of 0, 1 or 2. 
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Patentanspruche 

1 . Kontaktklebeverfahren, umfassend die Schritte: 

(a) Auftragen einer Schicht eines durch Feuchtigkeit hartbaren Klebstoffs, zusammengesetzt aus (1) einem 
Copolymer, das eine reaktive Siliciumgruppe einschlieGt, dessen Molekulkette im wesentlichen aus (i) Alky- 
lacrylat- und/oder Alkylmethacrylat-Monomereinheiten mit einer Alkylgruppe mit 1 bis 8 Kohlenstoffatomen 
und (ii) Alkylacrylat- und/oder Alkylmethacrylat-Monomereinheiten mit einer Alkylgruppe mit 10 oder mehr 
Kohlenstoffatomen besteht, und (2) einem Polymer, das im wesentlichen aus einem Oxyalkylen besteht, das 
eine reaktive Siliciumgruppe einschlieGt, auf mindestens einen der zwei zu klebenden Gegenstande; 

(b) Halten der zwei zu klebenden Gegenstande, so daG sie sich nicht beruhren, bis die Oberflache der Schicht 
des durch Feuchtigkeit hartbaren Klebstoffs im Ergebnis der Einwirkung von atmospharischer Feuchtigkeit 
Klebrigkeit entwikkelt; und 

(c) Verbinden der zwei zu klebenden Gegenstande. 

2. Kontaktklebeverfahren nach Anspruch 1 , wobei die Dicke der Schicht(en) des durch Feuchtigkeit hartbaren Kleb- 
stoffs 1 mm oder weniger ist. 

3. Kontaktklebeverfahren nach Anspruch 1 oder 2, wobei die reaktive Siliciumgruppe wiedergegeben wird durch 
nachstehende allgemeine Formeln (I) und/oder (II): 



I a 

-Si-0- 



X 



2-a 




(i; 



m 



worin R 1 eine substrtuierte oder unsubstituierte einwertige organ ische Gruppe mit 1 bis 20 Kohlenstoffatomen 
Oder eine Triorganosiloxy-Gruppe wiedergibt; X eine Hydroxylgruppe oder eine heterogen oder homogen hydro- 
lysierbare Gruppe wiedergibt; a eine ganze Zah! von 0, 1 oder 2 ist; b eine ganze Zahl von 0, 1 , 2 oder 3 ist, mit 
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der MaGgabe, daG a nicht 2 ist, wenn b 3 ist; und m eine ganze Zahl von 0 bis 18 ist; 

-si-x 3 . n 

worin R 1 wie in Formel (I) definiert ist und n eine ganze Zahl von 0, 1 oder 2 ist 
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Revendicatlons 

1 . Procede d'adhesion par contact comprenant les etapes de : 

(a) application d'une couche d'adhesif reagissant sous I'effet de I'humidite composed (1) d'un copolymere 
comprenant un groupement silicone reactif dont la chaTne moleculaire est essentiellement constitute (i) d'uni- 
tes de monomeres d'alkyl-acrylate et/ou d'alkyl-methacrylate ayant un groupement alkyle comportant de 1 a 
8 carbones, et (ii) d'unites de monomeres d'alkyl-acrylate et/ou d'alkyl-methacrylate ayant un groupement 
alkyle comportant 10 ou plus carbones, et (2) d'un polymere constitue essentiellement d'un oxyalkylene com- 
prenant un groupement silicone reactif; sur une ou deux pieces a unir; 

(b) maintien des deux pieces a unir sans contact Tune avec Pautre jusqu'a ce que la surface de la couche 
d'adhesif reagissant sous I'effet de I'humidite developpe une adhesivite consecutive a I'exposition a I'humidite 
atmospherique; et 

(c) jonction du deux pieces a unir. 

2. Procede d'adhesion par contact selon la revendication 1 , dans lequel Pepaisseur de la ou des couche(s) d'adhesif 
reagissant sous I'effet de I'humidite est de 1 mm ou de moins de 1 mm. 

3. Proc6d6 d'adhesion par contact selon la revendication 1 ou la revendication 2, dans lequel ledit groupement sili- 
cone reactif est represents par les formules generales suivantes (I) et/ou (II): 

N 



-SI— O- 



-Sl-X3-b 



(0 



„ X2-a / m 

dans laquelle R 1 repr6sente un groupement organique monovalent substitue ou non comportant de 1 a 20 atomes 
de carbone, ou un groupement triorganosiloxy; X represente un groupement hydroxyle ou un groupement hete- 
rogene ou homogene hydrolysable; a est un entier egal a 0, 1 ou 2; b est un entier egal a 0, 1 , 2 ou 3, a condition 
que a soit different de 2 lorsque b est egal a 3; et m est un entier compris entre 0 et 18; 

R'n (ID 

I 

dans laquelle R 1 est tel que defini pour la formula (I) et n est un entier egal a 0,1 ou 2. 
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